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IN THE CLAIMS : 

The following is a complete list of the claims now pending; this listing 
replaces all earlier versions and listings of the claims. 
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Claim 1 (currently amended): A method of creating an image, said the 
mage being formed W rendering at least a plurality of graphical objects to be composited 
according to a first hierarchical structure representing a compositing expression for said the 
image, said first the hierarchical structure including a plurality of nodes each representing 
at least a compon e nt one region of an object of said the image or an operation for 
combining sub-expressions\)f said the compositing expression, said method comprising 
the steps of: 

determinW at least a portion of opacity information for at least one 
node of the hierarchical structureAthe portion of opacity information simultaneously 
identifying each opaque region, transparent region and partially transparent region of at 
least one object represented by the nofle; 

storing determining a second hierarchical structure region 
representation for the at l e ast one node of said first hierarchical structur e said second 
hierarchical structure based on the portion OAppacitv information associated with the node, 
the region representation indicating at least an t^iobsecure one visible region of an the 
object associated with represented bv the said no&e; 

partitioning a space in which^aid the object is d e fin e d into a 

plurality of regions; 
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overlaying the region representation said second hierarchical 
st r ucture on said the partitioned object such that the partitioned said object is substantially 
encompassed within ye region representation said second hie r archical st r ucture ; 

aversing said ove r layed the overlaid region representation second 
hi e rarchical structur e to identify any of said the plurality of regions of the partitioned object 
which include at least a poraon of said unobscured the visible region: and 

creating said the image by rendering said the identified regions. 

Claim 2 (currently amended): The method according to claim 1, said 
method including the further step of traversing said fi r st the hierarchical structure to detect 
said the node including the region representation said second hi e rarchical structure . 

Claim 3 (currently amended): The method according to claim 1, wherein 
said s e cond hie r archical structure the region representation is traversed for each of said the 
plurality of regions of the partitioned ottiect . 



Claim 4 (currently amendefl): The method according to claim 1, said 
method including the further step of producing a map for said the plurality of regions, 
wherein said the map at least indicates any region which includes at least a portion of said 
unobscu r ed the visible region. 
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ilaim 5 (currently amended): The method according to claim 4, wherein 
said the map includes a flag for each of said the regions which includes at least a portion of 
the visible region . 

Claim 6 ^currently amended): The method according to claim 4, wherein 
sard the map is produced using run-length encoding. 

Claim 7 (currently amended): The method according to claim 4, wherein 
said the map is traversed in a predetermined order to determine said the identified regions. 



Claim 8 (currently amended): The method according to claim 1, said 
method including the further steppf converting said fi r st the hierarchical structure into a 
right leaning hierarchical structure.! 



Claim 9 (currently amended): The method according to claim 1, wherein 
said fi r st the hierarchical structure is agraphic object tree. 

Claim 10 (currently amended): The method according to claim 1, wherein 
said second hi er archical structure the region representation is a quadtree. 



Claim 1 1 (currently amended)! A method of creating an image, said the 
image being formed by rendering at least a plurality of graphical objects to be composited 
according to a first hierarchical structure representing a compositing expression for said the 



image, said first the hierarchical structure including a plurality of nodes each representing 
at least one region of an object a compon e nt of said the image or an operation for 
combining sub-expj-essions of said the compositing expression, said method comprising 
the steps of: 

ietermining at least a portion of opacity information for at least one 
node of the hierarchical structure, the portion of opacity information simultaneously 
identifying each opaque region, transparent region and partially transparent region of at 
least one object representecftbv the node; 

rittg \determining a s e cond hi e rarchical structure region 
representation for the at least on e node of said fi r st the hierarchical structure based on the 
portion of opacity information associated with the node, said second hie r archical structure 
the region representing indicating a\ least an unobscu r ed one visible region of an the object 
represented by the associat e d with said node; 

traversing said ovcrlayed fi r st the hierarchical structure to detect said 
the node including said second hierarchical structur e the region representation ; 

partitioning a space m which said the object is d e fin e d into a 
plurality of regions upon detecting said the node; 

overlaying said s e cond Hi er a r chical structure the region 
representation on said the partitioned object sucmthat the partitioned said object is 
substantially encompassed within the region representation said s e cond hie r archical 
structu r e ; 
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traversing said second hie r archical structure the overlaid region 
representation to identify any of said the plurality of regions of the partitioned object which 
include at least a portion of said unobscured the visible region; and 

creating said the image by rendering said the identified regions. 

Claim 12 (currently amended): The method according to claim 11, wherein 
said second hi e rarchical structure the region representation is traversed for each of said the 
plurality of regions of the partitioneqobiect . 
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Claim 13 (currently amended): The method according to claim 11, said 
method including the further step of producing a map for said the plurality of regions, 
wherein said die map at least indicates an)\region which includes at least a portion of said 
unobscured visible the region. 



Claim 14 (currently amended): \The method according to claim [[12]] 13, 
wherein said the map includes a flag for each of^said the regions which includes at least a 
portion of the visible region . 



Claim 15 (currently amended): The method according to claim [[12]] 13, 
wherein said the map is produced using run-length encoding. 
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Claim r6 (currently amended): The method according to claim [[12]] 13, 
wherein said the map is unversed in a predetermined order to determine said the identified 
regions. 

Claim 17 (currently amended): The method according to claim 11, said 
method including the further step of converting said first the hierarchical structure into a 
right leaning hierarchical structure 



Claim 18 (currently amended): The method according to claim 11, wherein 
said fi r st the hierarchical structure is a graphic object tree. 

Claim 19 (currently amencted): The method according to claim 11, wherein 
said second hierarchical structure the region representation is a quadtree. 



Claim 20 (currently amended): V An apparatus for creating an image, said the 
image being formed by rendering at least a plurality of graphical objects to be composited 
according to a first hierarchical structure representing a compositing expression for said the 
image, said fi r st the hierarchical structure including a plurality of nodes each representing 
at least one region of an object a component of said the image or an operation for 
combining sub-expressions of said the compositing expression, said apparatus comprising: 

opacity information means for determining at least a portion of 
opacity information for at least one node of the hierarchical structure, the portion of opacity 
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information simultaneously, identifying each opaque region, transparent region and 
partially transparent region of at least one object represented by the node : 

sto r ag e region representation determining means for sto r ing 
determining a second hie r archical structure region representation for the at l e ast on e node 
of said fi r st the hierarchical structure based on the portion of opacity information 
associated with the node, said second hi er archical structure the region representation 
indicating at least an uno p scured one visible region of an the object represented by the 
associat e d with said node; 

partitioWg means for partitioning a spac e in which said the object is 
defined into a plurality of regior 

overlaying kieans for overlaying said second hi e rarchical structur e 
the region representation on said tha partitioned object such that said the partitioned object 
is substantially encompassed within syd s e cond hi e rarchical structure the region 
representation : 

traversing means for traversing said ove r laycd second hie r archical 
the overlaid structure region representation to identify any of said the plurality of regions of 
the partitioned object which include at least^ portion of said unobscur e d the visible region; 
and 

image creating means fof creating said the image by rendering said 

the identified regions. 
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Claim 21 (currently amended): The apparatus according to claim 20, 
wherein said traversing, means further traverses said first the hierarchical structure to detect 
said the node including said second hie r a r chical structure the region representation . 

Claim 22 (culpntly amended): The apparatus according to claim 20, 
wherein said s e cond hi e rarchical structure the region representation is traversed for each of 
said plurality of regions of the partitioned object . 

Claim 23 (currently amended): The apparatus according to claim 20, further 
comprising map producing means fom>roducing a map for said the plurality of regions, 
wherein said the map at least indicates 2^ny region which includes at least a portion of said 
imobscured the visible region. 

Claim 24 (currently amended): The apparatus according to claim 20, 
wherein said first the hierarchical structure is a graphic object tree. 

Claim 25 (currently amended): THe apparatus according to claim 20, 
wherein said the region representation second hie r a r chical structur e is a quadtree. 



Claim 26 (currently amended): An apparatus for creating an image, said the 
image being formed by rendering at least a plurality ofWaphical objects to be composited 
according to a first hierarchical structure representing a compositing expression for said the 
image, said first the hierarchical structure including a plurality of nodes each representing 

-10- 



at least a component one region of an object of said the image or an operation for 
combining subexpressions of said the compositing expression, said apparatus comprising: 

\ opacity information determining means for determining at least a 
portion of opacity information for at least one node of the hierarchical structure, the portion 
of opacity information simultaneously identifying each opaque region, transparent region 
and partially transparent region of at least one object represented the node; 

storage region representation determining means for storing 
determining a second hi e rarchical structure region representation for at least one the node 
of said first the hierarchical structure based on the portion of opacity information 
associated with the node, the region representation said second hi e rarchical structur e 
indicating at least an one unobscured visible region of an object represented by the 
associated with said node; \ 

first traversinAmeans for traversing said ovc r laycd fi r st the 
hierarchical structure to detect said theVode including said second hierarchical structure 
the region representation ; \ 

partitioning means for partitioning a space in which said the object is 
defined into a plurality of regions upon detecting said the node; 

overlaying means for overlaying said second hi e rarchical structure 
the region representation on said the partitioned object such that said the partitioned object 
is substantially encompassed within said s e cond ^hi e rarchical structure the region 
representation ; \ 

second traversing means for traversing the overlaid region 
representation said second hierarchical structure to identify any of said die plurality of 



regions of the partitioned object which included at least a portion of said unobscu re d the 
visible region; and\ 

image creating means for creating said the image by rendering said 

the identified regions. 

Claim 27 (citrrently amended): The apparatus according to claim 26, 
wherein said s e cond hi e rarchical structure the region representation is traversed for each of 
said the plurality of regions. 

Claim 28 (currently amended): The apparatus according to claim 26, further 
including map producing means forWoducing a map for said the plurality of regions, 
wherein said the map at least indicate^ any region which includes at least a portion of said 
unobscured the visible region. 

Claim 29 (currently amended): The apparatus according to claim 26, 
wherein said fi r st the hierarchical structure is a graphic object tree. 

Claim 30 (currently amended): TSie apparatus according to claim 26, 
wherein said second hierarchical structure the region representation is a quadtree. 



Claim 31 (currently amended): A computer program for a computer 
comprising software code portions for performing a method of creating an image, said the 
image being formed by rendering at least a plurality of graphical objects to be composited 
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according to a, first hierarchical structure representing a compositing expression for said the 
image, said firs r the hierarchical structure including a plurality of nodes each representing 
at least one region of an object component of said the image or an operation for combining 
sub-expressions of said the compositing expression, said program comprising: 

code for determining at least a portion of opacity information for at 
least one node of the hierarchical structure, the portion of opacity information 
simultaneously identifying each opaque region, transparent region and partially transparent 
region of at least one object represented by the node: 

code for storing determining a second hierarchical structure region 
representation for at l e ast on e theyode of said fi r st hi e rarchical structur e based on the 
portion of opacity information associated with the node , said second hie r archical structure 
the region representation indicating at least an unobscu r e one visible region of an the object 
represented by the associated with said node; 

code for partitioning a spac e in which said the object is defined into 

a plurality of regions; 

code for overlaying saM s e cond hi e rarchical structur e the region 
representation on said the partitioned object su&h that said the partitioned object is 
substantially encompassed within said s ee m e d hi e rarchical structure the region 
representation : 

code for traversing said ove r lbyed second hi e rarchical structure the 
overlaid region representation to identify any of satdohe plurality of regions of the 
partitioned object which include at least a portion of sfod unobscur e d the visible region; 
and 
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cade for creating said the image by rendering said the identified 
regions. \ 

Claim 32 (currently amended): A computer readable medium storing a 
computer program, wherein said computer program comprises software code portions for 
performing a method of creatingW image, said the image being formed by rendering at 
least a plurality of graphical objects to be composited according to a first hierarchical 
structure representing a compositing expression for said the image, said fi r st 
the hierarchical structure including a plurality of nodes each representing at least one 
region of an object a component of sate the image or an operation for combining 
sub-expressions of said the compositing\expression, said program comprising: 

code for determining at least a portion of opacity information for at 

V \ 

least one node of the hierarchical structureAthe portion of opacity information 
simultaneously identifying each opaque region, transparent region and partially transparent 
region of at least one object represented by tha node: 

code for storing determining a second hi e rarchical structu re region 
representation for at l e ast on e the node of said firet the hierarchical structure based on the 
portion of opacity information associated with the Viode . said second hi er archical structure 
the region representation indicating at least an unob rl scurcd one visible region of an 
the object represented by the associated with said noffle; 

code for traversing the hierarchical structure to detect the node 
including the region representation ; \ 
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code for partitioning a space in which said the object is defined into 
a plurality of regions upomdetecting the node ; 

code ror overlaying said second hie r a r chical structur e the region 
representation on said the partitioned object such that said the partitioned object is 
substantially encompassed withi^ said second hi er archical structu re the region 
representation ; 

code for traversing said ov c rlayed second hie r archical structur e the 
overlaid region representation to identify any of said the plurality of regions of the 
partitioned object which include at leaaf a portion of said unobscurcd the visible region; 
and 

code for creating sa^d the image by rendering said the identified 

regions. 

Claim 33 (currently amended): method for optimising optimizing an 
expression tree, said the expression tree representing a compositing expression for 
compositing an image and comprising a pluralitypf nodes, each said node of said the tree 
representing at least a component of said one region of an object of the image or an 
operation for combining sub-expressions of said the compositing expression and each node 
having a r egion of the image r epr e s e nted by said noqc , the said method comprising the 
steps of: 

performing a first trave r sal of sfrid tree to determine determining at 
least a portion of opacity information for at least one e&eh node of said the tree, whe r ein 



said the portion of opacity information r e p resents commn c d opacity fo r a nod e based on 
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regions associated with the simultaneously identifying each opaque region, transparent 
region and partially transparent region represented by the node; and 

o ptimising said optimizing the expression tree by performing a 
second trave r sal of said fr ee to det e rmine determining obscurance information for each at 
least the node of said the tree using said the portion of opacity information associated with 
the node , wherein said the oBscurance information r ep r esents indicates at least an one 
visible unobscur e d region associated with represented by the node. 

Claim 34 (currently amended): The method according to claim 33, wherein 
said the opacity information is represented by a first hierarchical structure. 

Claim 35 (currently amended): The method according to claim 33, wherein 
said the obscurance information is represented by a second hierarchical structure. 

Claim 36 (currently amended): The method according to claim 33, said 
method comprising the further step of identifying nodes representing having an associated 
complex graphical object. \ 

iccording to claim 36, said method 
Ainformation for each node identified. 
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Claim 37 (original): The method ; 
comprising the further step of determining opacit 



Claim 3& (currently amended): The method according to any one of claim 
37, wherein said the firstyhierarchical structure is dependent on said the opacity 
information. 

Claim 39 (canceled) 

Claim 40 (currentW amended): The method according to claim [[39]] 33, 
wherein opacity information of a child node is at least propagated to a parent node 
associated with said the child node. 

Claim 41 (canceled) 

Claim 42 (currently amended): The method according to claim [[41]] 33, 
wherein obscurance information of a parent \iode is at least propagated to a child node 
associated with said the parent node. 

Claim 43 (currently amended): l\ie method according to claim 34, wherein 
said the first hierarchical structure is dependent on an operation associated with a node for 
which said the first hierarchical structure is constructed. 



Claim 44 (currently amended): The method according to claim 35, wherein 
said die second hierarchical structures for a node are constructed by combining any first 
hierarchical structures associated with the node. 
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Claim 45 (currently amended): The method according to claim 34, wherein 
each leaf node of said me first hierarchical structure is assigned a value depending on an 
opacity of a region associated with said the leaf node. 

Claim 46 (currently amended): The method according to claim 33, said 
method including the further stpp of converting said the expression tree into a right leaning 
tree. 

Claim 47 (currently Jtmended): The method according to claim 34, wherein 
each node of said the first hierarchical structure comprises a pointer indicating children 
nodes associated with said the node. 

Claim 48 (currently amended): The method according to claim 35, wherein 
the said fi r st and second hierarchical structures arc quadt r ees structure is a quadtree . 

Claim 49 (currently amended* The method according to claim 33, wherein 
said the opacity information is represented by pounding boxes. 

Claim 50 (currently amended): ihe method according to claim 33, wherein 
said the obscurance information is represented bM bounding boxes. 



Claim 51 (currently amended): A method for optimising optimizing an 
expression tree, said the expression tree representing a compositing expression for 
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compositing an image and comprising a plurality of nodes, each said node of said the tree 
representing at least s compon e nt one region of an object of an operation for combining 
sub-expressions of safld the compositing expression and each said nod e having a r egion of 
th e image represented by said node , the said method comprising the steps of: 

performing a first t r ave r sal of said t r ee to construct determining a 
first hierarchical structure for at least each op e ration one node of said the tree, wher e in said 
the first hierarchical structure simultaneously identifying each opaque region, transparent 
region and partially transparent region represented by the r e pr e s e nts combined opacity 
information fo r a node based on r egions associated with the node; and 

o p timising said optimizing the expression tree by performing a 
s e cond trav e rsal of said tree to construct determining a second hierarchical structure for 
eaeh at least the node of said the tree usW said o p acity information the first hierarchical 
structure , wherein said the second hierarchical structure r epresents indicates at least an 
unobscurcd one visible region associated with th e represented by the node. 

Claim 52 (currently amended): \A method for optimising optimizing an 
expression tree, said the expression tree representing a compositing expression for 
compositing an image and comprising a plurality of nodes, each said node of said the tree 
representing at least a component one region of an object of said the image or an operation 
for combining sub-expressions of said the compositmg expression, the said method 
comprising the steps of: \ 

performing a firs t t r av e rsal of said tr ee to identify nodes identifying 
at least one node having an associated complex graphical object; 
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p erforming a second t r ave r sal of said tree to determine determining 
opacity information for daeh nod e identified in said first trave r sal; 

constructing determining a fi r st hierarchical structure region 
representation for the each node of said t r ee based on said the opacity information, wherein 
said the first hi er archical structvu -e repre s e nts combined o p acity information fo r a node 
based on r egions associated with \h c region representation simultaneously identifying each 
opaque region, transparent region ayi partially transparent region of at least one object 
represented by the node; and 

optimising said Optimizing the expression tree by determining a 
second region representation performing a third traversal of said t r ee to construct a second 
hi er a r chical structu re for the each node of qaid tr e e using the first region representation at 
least one fi r st hie r archical structure, whe r cimsaid second hi er a r chical structu re re pres e nts 
at least an imobscurcd re gion associated with me nod e , the second region representation 
indicating at least one visible region of the objeot represented by the node . 



Claim 53 (canceled) 

Claim 54 (original): The method according to claim 52, wherein each node 
having an associated complex graphical object is tagget 



Claim 55 (canceled) 
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Claim 56 (currently amended): The method according to claim [[55]] 52 . 
wherein said the opacity information is propagated down said the tree. 

Claim 57Ycurrently amended): The method according to claim 52, wherein 
a first hi er a r chical structure region representation of a child node is at least propagated to a 
parent node associated withreaid the child node. 

Claim 58 (canceled) 

Claim 59 (currently amended): The method according to claim [[58]] 52, 
wherein a second hi e rarchical structure region representation of a parent node is at least 
propagated to a child node associated with said the parent node. 

Claim 60 (currently amended): The method according to claim 52, wherein 
said first hie r archical structure the first region representation is dependent on an operation 
associated with a node for which said firsn hie r archical structure the first region 
representation is constructed determined . \ 

Claim 61 (currently amended):\ The method according to claim 52, wherein 
said the second hie r a r chical structure region re nresentation for a node are constructed is 
determined by combining any first hi e rarchical structures region representations associated 
with the node. \ 
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Clann 62 (currently amended): The method according to claim 52, wherein 
each leaf node of saiAthe first hie r archical structure region representation is assigned a 
value depending on an opacity of a region associated with said the leaf node. 

Claim 63 (currently amended): The method according to claim 52, wherein 
each node of said the first hie r archical structure region representation comprises a pointer 
to indicate children nodes associated with said the node. 

Claim 64 (currently amended): The method according to claim 52, wherein 
said the first and second hierarchical structures region representations are quadtrees. 

Claim 65 (currently amended): An apparatus for optimising optimizing an 
expression tree, said the expression tree representing a compositing expression for 
compositing an image and comprising a plurality of nodes, each said node of said the tree 
representing at least a component one region of an object of said the image or an operation 
for combining sub-expressions of said the\compositing expression and each said node 
having a r egion of the image r ep r esented b% said nod e, the said apparatus comprising: 
means for performing\a first trav er sal of said t ree to d e te r mine 
determining at least a portion of opacity information for each at least one node of said the 
tree, whe r ein said the opacity information re p re s e nts combined opacity for a node based on 
r egions associated with the simultaneously identifying each opaque region, transparent 
region and partially transparent region representee! by the node; and 
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^ans for optimising said optimizing the expression tree by 
performing a s e cond traversal of said tree to determine determining obscurance information 
for eaeh at least the node ofraid the tree using said the portion of opacity information 
associated with the node, wherein said the obscurance information rep r esents indicates at 
least an unobscured one visibM region associated with th e represented by the node. 

Claim 66 (currently amended): The apparatus according to claim 65, 
wherein said the opacity information is represented by a first hierarchical structure. 

Claim 67 (currently amended): The apparatus according to claim 65, 
wherein said the obscurance information is represented by a second hierarchical structure. 

Claim 68 (currently amenaed): The apparatus according to claim 65, said 
apparatus further comprising means for identifying nodes having an associated complex 
graphical object. 

Claim 69 (currently amended): Vrhe apparatus according to claim 68, said 
method further comprising the furthe r step of m^ans for determining opacity information 
for each node identified. 



Claim 70 (currently amended): The apparatus according to claim [[65]] 67, 
wherein said fi r st and the second hierarchical structmys ar e quadt ree s structure is a 
quadtree . 



Claimyl (currently amended): The apparatus according to claim 65, 
wherein said the opacify information is represented by bounding boxes. 

Claim 72 (currently amended): The apparatus according to claim 65, 
wherein said the obscurance information is represented by bounding boxes. 
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Claim 73 (currently amended): An apparatus for optimising optimizing an 
expression tree, said the expression tree representing a compositing expression for 
compositing an image and comprising a plurality of nodes, each said node of said the tree 
representing at least a component oneyegion of an object of said the image or an operation 
for combining sub-expressions of said the compositing expression and each said node 
having a r egion of th e imag e re pres e nt e cuby said node , the said apparatus comprising: 

mean means for performing a fi r st ravcrsal of said tree to construct 
determining a first hierarchical structure fone ach ope r ation at least one node of said the 
tree, whe re in said the first hierarchical structmre r e pr e s e nts combined opacity information 
for a node bas e d on re gions associat e d with tli fe simultaneously identifying each opaque 
region, transparent region and partially transparent region represented by the node; and 
mean means for optimising said optimizing the expression tree by 
performing a second traversal of said t r ee to construct determining a second hierarchical 
structure for each at least the node of said the tree using said o p acity info r mation the first 
hierarchical structure , wherein said the second hierarchical structure repr e sents indicates at 
least an unobs e cur e d one visible region associated with the represented by the node. 
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Claim 74 (currently amended): An apparatus for optimising optimizing an 
expression tree, said me expression tree representing a compositing expression for 
compositing an image md comprising a plurality of nodes, each said node of said the tree 
representing at least a component one region of an object of said the image or an operation 
for combining sub-expressrpns of said the compositing expression, tire said apparatus 
comprising: \ 

means ror performing a first trav er sal of said tree to identifying at 
least one node nodes having an associated complex graphical object; 

means for p erforming a s e cond trav e rsal of said t r ee to determine 
determining opacity information for each the node identifi e d in said first t r av er sal ; 

means for constructing determining a first hi e rarchical structur e 
region representation for each die node of said t ree based on said the opacity information 
associated with the node, whe r ein said the first hi e rarchical structur e repr e sents combin e d 
opacity information for a node based on re gions associated with the region representation 
simultaneously identifying opaque regions! transparent regions and partially transparent 
regions of at least one object represented by\the node; and 

means for optimising said optimizing the expression tree by 
determining a second region representation performing a thi r d t r ave r sal of said t r ee to 
construct a s e cond hierarchical s t ructure for eadyhe node of said tree using at least one the 
first hi er archical structure region representation, whe r ein said the second hi er archical 
structure r epresents at least an unobscurcd r egion associated with the region representation 
indicating at least one visible region of the object represented by the node. 
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Claim 75 (canceled) 

Claim M) (original): The apparatus according to claim 74, wherein each 
node having an associated complex graphical object is tagged. 

Claim 77 (canceled) 

Claim 78 (currently amended): A computer program for a computer 
comprising software code portions for performing a method for optimising optimizing an 
expression tree, said the expressiomtree representing a compositing expression for 
compositing an image and comprising a plurality of nodes, each said node of said the tree 
representing at least a component of sqid one region of an object of the image or an 
operation for combining sub-expressions of said the compositing expression and each said 
node having a r egion of th e image re pr e sent e d by said node , the said program comprising: 

code for pe r forming a first t r ave r sal of said tr e e to dete r mine 
determining at least a portion of opacity information for each at least one node of said the 
tree, wh e rein the portion of opacity information r e presents combin e d opacity fo r a node 
based on indicating simultaneously identifying each opaque region, transparent region and 
partially transparent region associated with the represented by the node; and 

code for optimising said optimizing the expression tree by 
pe r fo r ming a second trav e rsal of said tree to determine determining obscurance information 
for each at least the node of said the tree using said me opacity information, wherein said 
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the obscurance intimation r e pr e s e nts indicates at least an unobscured one visible region 
associat e d with the represented by the node. 

Claim 79 (currently amended): A computer readable medium storing a 
computer program, wherein said computer program comprises software code portions for 
performing a method for optimising optimizing an expression tree, said the expression tree 
representing a compositing expression for compositing an image and comprising a plurality 
of nodes, each said node of said the tree representing at least a com p onent of said one 
region of an object of the image or an operation for combining sub-expressions of said the 
compositing expression and eacn said node having a r e gion of the imag e repres e nt e d by 
said nod e, the said program comprising: 

code for performing a first t r ave r sal of said t r ee to determine 
determining a first hierarchical strucWe opacity information for at least one eaeh node of 
said the tree, wherein said opacity information repr e s e nts combined opacity for a node 
based on indicating r egions associated with the first hierarchical structure simultaneously 
identifying each opaque region, transparent region and partially transparent region 
represented by the node; and \ 

code for optimising said optimizing the expression tree by 
performing a second traversal of said tr e e to determine obscurance information determining 
a second hierarchical structure for eaeh at leastVhe node of said the tree using said opacity 
information the first hierarchical structure, wherein said obscurance information r e pr esents 
the second hierarchical structure indicates at least an obscured one visible region associated 
with represented by the node. \ 
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Claim 80 (currently amended): A method for optimising optimizing an 
expression tree, said the\expression tree representing a compositing expression for 
compositing an image and comprising a plurality of nodes, each said node of said the tree 
representing at least a compon e nt of said one region of an object of the image or an 
operation for combining subexpressions of said the compositing expression and e ach said 
nod e having a region of the image repr e s e nt e d by said node , the said method comprising 
the steps of: \ 

p e rforming a first t r av er sal of said t r ee to determin e opacity 
information determining a region representation for eaeh at least one node of said the tree, 
wh e r e in said o p acity information the region representation r ep r esents simultaneously 
identifying each opaque region, transparent region and partially transparent region 
represented by the combined opacity information for a node based on r egions associated 
with the node; and \ 

optimising said optimizing the expression tree by performing a 
s e cond t r ave r sal of said t r ee to d e termin e determining compositing information for at least 
one the node of said the tree, wh er ein said the compositing information for a node is being 
determined using the region representation opacity info r mation associated with the node, 
and wherein said the compositing information represents at least obscur e d r e gions, load 
r egions and regions one visible region to be composited for an object associated with the 
node. \ 
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Claim 81 (currently amended): The method according to claim 80, wherein 
said the compositing information is represented by a first hierarchical structure. 

Claim 82 (currently amended): The method according to claim 81, further 
comprising the step of identiwing nodes of said the tree, for which a first hierarchical 
structure is required, depending on opacity information the region representation associated 
with the node. 

Claim 83 (currently amended): The method according to claim 80, wherein 
said o p acity information comprises a the region representation is one or more second 
hierarchical structure structures repr e senting an o p acity of a r egion associated with a node . 

Claim 84 (currently amended): The method according to claim 80, wherein 
said opacity information the region representation is a bounding box representing an 
opacity of a region associated with a nodeA 

Claim 85 (currently amendedjt The method according to claim 81, wherein 
said the first hierarchical structure is dependent on said opacity information the region 
representation . 



Claim 86 (canceled) 
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Claim 87 (currently amended): The method according to claim 83, wherein 
opacity information a region representation of a child node is at least propagated to a parent 
node associated with said the child node. 

Claim 88 (cmrently amended): The method according to claim 87, wherein 
opacity info r mation a region representation of said the parent node is determined by 
merging at least two second hierarchical structures. 

Claim 89 (currently amended): The method according to claim 87, wherein 
opacity information a region representation of said the parent node is determined by 
merging at least one second hierarchical structure and a bounding box. 

Claim 90 (canceled) 

Claim 91 (currently amended): The method according to claim [[88]] 81, 
wherein a first hierarchical structure of a parent node is at least propagated to a child node 
associated with said the parent node. 

Claim 92 (currently amended): tlie method according to claim 83, wherein 
said the second hierarchical structure is dependent on an operation associated with a node 
for which said the first hierarchical structure is constructed determined. 
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Claim 93 (currently amended): The method according to claim 83, wherein 
each leaf node of sarii the second hierarchical structure is assigned a value depending on an 
opacity of a region associated with said the leaf node. 

Claim 94 (Currently amended): The method according to claim 83 , wherein 
each node of said the second hierarchical structure comprises a pointer to indicate child 
nodes associated with said thg node. 



Claim 95 (currently amended): The method according to claim 83, wherein 
said first and the second hierarchical structures are quadtrees. 

Claim 96 (currently amended): A method for optimising optimizing an 
expression tree, said the expression tree representing a compositing expression for 
compositing an image and comprising a plurality of nodes, each said node of said the tree 
representing at least a component of said i one region of an object of the image or an 
operation for combining sub-expressions of said the compositing expression and each said 
nod e having a r egion of th e image re p r esented by said node , die said method comprising 
the steps of: 

performing a first traversal of said t re e to determin e determining at 
least a portion of opacity information for each lat least one node of said the tree, whe r ein 
said the portion of opacity information simultaneously identifying each opaque region, 
each transparent region and each partially transparent represented by the represents 
combined opacity information fo r a node based An region associated with the node; and 
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optimising said optimizing the expression tree by performing a 
s e cond trav er sal of said t r ee to const r uct determining a first hierarchical structure for at 
least one node of said the tree, wherein said the first hierarchical structure is constructed 
determined for a node using the opacity information associated with determined for the 
node, and wherein said first the hierarchical structure represents at least obscured visible 
regions, load regions and invisible regions to be composited, for an object associated with 
the node. 



V 



Claim 97 (currently amended): A method for optimising optimizing an 
expression tree, said the expression tree representing a compositing expression for 
compositing an image and comprising a plurality of nodes, each said node of said the tree 
representing at least a component one region pf an object of said the image or an operation 
for combining sub-expressions of said the compositing expression and each said node 
having a re gion of the imag e r e pres e nted by safe node , the said method comprising the 
steps of: 

performing a first traversal of said the tree to determine at least a portion of 
opacity information for each at least one node of said the tree, wherein said the portion of 
opacity information simultaneously identifying each opaque regions, transparent regions 
and partially transparent region represented by r e p resents combined opacity information 
fo r a node based on re gions associated with the node; 

identifying nodes of said the tree, for which a firs t hiera r chical 
structur e compositing information is required, depending on the portion of opacity 
information associated with the node; and 

-32- 



4 



optimising Said optimizing the expression tree by performing a 
second traversal of said the tree to determine compositing information for each node of 
said the tree identified in said the first traversal, wherein said the compositing information 
is determined for a node using the portion of opacity information associated with 
determined for the node, and wherein said the compositing information represents indicates 
at least obscur e d invisible regions, load regions and visible regions to be composited for an 
object associated with represented bv the node. 

Claim 98 (currently amended): The method according to claim 97, wherein 
said the compositing information is represented by a first hierarchical structure. 



v 



Claim 99 (currently amended): The method according to claim [[97]] 98, 
wherein said the opacity information comprises a^econd hierarchical structure representing 
an opacity of a region associated with a node. 



Claim 100 (currently amended): The method according to claim 98, 
wherein said the opacity information comprises is represented bv a bounding box 
representing an opacity of a region associated with a nqde. 



Claim 101 (currently amended): The metnod according to claim 98, 
wherein said the first hierarchical structure is dependent on said the opacity information. 
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Claim 1Q2 (currently amended): The method according to claim 97, 
wherein said the first traversal is a bottom-up traversal. 

Claim 103 (currently amended): The method according to claim 99, 
wherein opacity information oYa child node is at least propagated to a parent node 
associated with said the child ntode. 



v 



V 



Claim 104 (currently amended): The method according to claim 103, 
wherein opacity information of sartf the parent node is determined by merging at least two 
second hierarchical structures. 

Claim 105 (currently ainended): The method according to claim 103, 
wherein opacity information of said th& parent node is determined by merging at least one 
second hierarchical structure and a bounding box. 



Claim 106 (currently amended): The method according to claim [[98]] 97, 
wherein said the second traversal is a top-tiown traversal. 



Claim 107 (currently amended): The method according to claim 106, 
wherein a first hierarchical structure of a parent node is at least propagated to a child node 
associated with said the parent node. 
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Claim 1(1 8 (currently amended): An apparatus for optimising optimizing an 
expression tree, said the expression tree representing a compositing expression for 
compositing an image andVomprising a plurality of nodes, each said node of said the tree 
representing at least a comp o nent one region of an object of said the image or an operation 
for combining sub-expressions of said the compositing expression and e ach said node 
having a region of the imag e repres e nted by said nod e, the said apparatus comprising: 

means fon performing a first trav e rsal of said tr e e to determin e 
opacity information determining a region representation for each at least one node of said 
the tree, wh e rein said opacity information represents combined opacity information for a 
node based on r egions associated with the region representation simultaneously identifying 
each opaque region, transparent region and partially transparent region represented by the 
node; and \ 

means for optimising said optimizing the expression tree by 
performing a second trave r sal of said tr ee to d e t e rmin e determining compositing 
information for at least one node of said tha tree, wh e r e in said the compositing information 
for a node is being determined using opacity\information associated with the region 
representation determined for the node, and wherein said the compositing information 
represents at least obsured r egions, load r e gions and r egions one visible region to be 
composited for an object associated with the node. 

Claim 109 (currently amended): Tihe apparatus according to claim 108, 
wherein said the compositing information is represented by a first hierarchical structure. 
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Claim 1 10 (currently amended): The apparatus according to claim 109, 
further comprising means for identifying nodes of said the tree, for which a first 
hierarchical structural isi required, depending on opacity information a region 
representation associated with the node. 

Claim 1 1 1 (currently amended): The apparatus according to claim 108, 
wherein said opacity informati o n comprises a the region representation is one or more 
second hierarchical structure structures representing an opacity of a region associated with 
the node. \ 

Claim 1 12 (currently amended): The apparatus according to claim 108, 
wherein said opacity information compris e s the region representatio n is a bounding box 
representing an opacity of a region associated with the node. 

Claim 113 (currently amenqed): An apparatus optimising optimizing an 
expression tree, said the expression tree representing a compositing expression for 
compositing an image and comprising a plurality of nodes, each said node of said the tree 
representing at least a component one region oi an object of said the image or an operation 
for combining sub-expressions of said the compositing expressio n and each said node 
having a r egion of the image r ep r esented by saidlnodc , the said apparatus comprising: 

means for performing a first traversal of said the tree to determine at 
least a portion of opacity information for each atl sast one node of said the tree, whe r ein 
said the portion of opacity information simultanec uslv identifying each opaque region, 
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transparent region ana partially transparent region represented by re pr e s e nts combined 
opacity information fon a node based on r egions associated with the node; and 

means for optimising said optimizing the expression tree by 
performing a second t r aversal of said t r ee to construct determining a first hierarchical 
structure for at least one node of said the tree, wherein said first the hierarchical structure is 
construct e d determined for a node using the portion of opacity information associat e d with 
determined for the node, and wherein said first the hierarchical structure represents at least 
obscured i nvisible regions, load regions and visible regions to be composited, for an object 
associated with the node.. \ 

^ ^ Claim 114 (currently amended): An apparatus optimising optimizing an 

expression tree, said the expression tree Representing a compositing expression for 
compositing an image and comprising a plurality of nodes, each said node of said the tree 
representing at least a com p onent one regioh of an object of said the image or an operation 
for combining sub-expressions of said the compositing expression and e ach said nod e 
having a region of the image re pr esented by said nod e, the said apparatus comprising: 

means for performing a first traversal of said the tree to determine at 
least a portion of opacity information for each at least one node of said the tree, wh e r e in 
said the opacity information simultaneously identifying each opaque region, transparent 
region and partially transparent region represented by repr e sents combined o p acity 
information fo r a node based on r egions associated with the node; 
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means for identifying nodes of said the tree, for which a first 
hie r archical st r ucture compositing information is required, depending on opacity 
information associated with the node; and 

means for optimising said optimizing the expression tree by 
performing a second traversal of said the tree to determine compositing information for 
each node of said the tree identified in said the first traversal, wherein said the compositing 
information is determined for a node using the opacity information associat e d with 
determined for the node, and wherein said the compositing information represents at least 
obscured invisible regions, load regions and visible regions to be composited for an object 
associated with the node. \ 

Claim 115 (currently amended): A computer program for a computer 
comprising software code portions for performing a method for optimising optimizing an 
expression tree, said the expression tree representing a compositing expression for 
compositing an image and comprising a plurality of nodes, each said node of said the tree 
representing at least a compon e nt one region of an object of said the image or an operation 
for combining sub-expressions of said the compositing expression and each said node 
having a r egion of the image rep re sent e d by said node , tire said program comprising: 

code for performing a fi r st t r av er sal of said t ree to determin e 
determining opacity information a region representation for each at least one node of said 
the tree, the region representation simultaneously identifying each opaque region, 
transparent region and partially transparent region represented by whe r ein said o p acity 
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information r e pres e nts combin e d opacity information fo r a node basd on r e gions associated 
with the node; an\ 

code for optimising said optimizing the expression tree by 
perfo r ming a second traversal of said tr e e to d e termine determining compositing 
information for at leasu one node of said the tree, wher e in said the compositing information 
for a note is being determined using the region representation determined for opacity 
information associat e d wi t h the node, and wherein said the compositing information 
represents at least obscur e d r e gions, load re gions and re gions one visible region to be 
composited for an object associated with the node. 



V 
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Claim 116 (currently amended): A computer readable medium storing a 
computer program, wherein said computer program comprises software code portions for 
performing a method for optimising optimizing an expression tree, said the expression tree 
representing a compositing expression for compositing an image and comprising a plurality 
of nodes, each said node of said the tree representing at least a com p onent one region of an 
object of said the image or an operationvfor combining sub-expressions of said the 
compositing expressio n and each said notf e having a region of th e image r ep r esented by 
said node , the said program comprising: 

code for performing eL first traversal of said the tree to determine at 
least a portion of opacity information for eara at least one n ode of said the tree, whe r ein 
said the portion of opacity information simultaneously identifying each opaque region, 
transparent region and partially transparent region represented bv r e p res e nts combined 
opacity information fo r a node basd on r egions associated with the node; and 
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codAfor optimising said optimizing the expression tree by 



p e rforming a second t r avc r saKof said t r ee to determine compositing information 
determining a hierarchical strucWe for at least one node of said the tree, wherein said 
compositing information the hierarchical structure for a note is determined using the 
portion of opacity information associat e d with determined for the node, and wherein said- 
compositing information the hierarchical structure represents at least obscur e d invisible 
regions, load regions and visible region^to be composited for an object associated with the 
node. 
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